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Abstract

This study examined similarities and differences in measurement properties and score comparability of the Supports Intensity
Scale—Adult Version (16—64 years) and the Supports Intensity Scale—Children’s Version (5-16 years). Data were collected from
142 adolescents with intellectual disability with both versions of the Supports Intensity Scale. Data analyses indicated clear
alignment of the specific set of items across parallel activity domains, as well as support for score comparability across two
assessments. This suggests the two versions of Supports Intensity Scale can be used with confidence with transition-aged
students to assess their support needs and inform supports planning, depending on the purpose of assessment. Implications

and future directions for research and practice are discussed.

Keywords

Supports Intensity Scale, intellectual disability, support needs, support planning, transition assessment

The Division on Career Development and Transition
(DCDT) recently published a position paper that defined
age-appropriate transition assessment as “an ongoing pro-
cess of collecting information on the youth’s needs,
strengths, preferences, and interests as they relate to mea-
sureable postsecondary goals and the annual goals that will
help facilitate attainment of postsecondary goals” (Neubert
& Leconte, 2013, p. 74). Transition assessment must assist
in devising appropriate transition services, which should be
included in Individualized Education Plans (IEPs) when
students turn 16 years old. The identification of the supports
youth need to match their personal competencies with the
demands of secondary or postsecondary environments is
therefore critical to age-appropriate transition assessment.
Focusing on personal competencies and the supports needed
to participate in age-appropriate environments shifts the
focus to identifying the supports needed within environ-
ments to facilitate the success of adolescents with disabili-
ties (Neubert & Leconte, 2013).

In recent years, assessments of support needs, defined as
the “pattern and intensity of supports necessary for a person
to participate in activities linked with normative human
functioning” (Thompson et al., 2009, p. 135), have been
developed that have applicability to age-appropriate transi-
tion assessment. For example, the Supports Intensity Scale-
Adult Version (SIS-A; Thompson et al., 2004; Thompson
et al., in press-a) was developed by a task force established

by the American Association on Intellectual and
Developmental Disabilities (AAIDD) to provide a stan-
dardized measure of support needs for adults (aged 16-64)
with intellectual and developmental disabilities. The SIS-A
norming sample (n = 1,306) suggested strong psychometric
characteristics, including strong reliability and validity. The
SIS-A has been widely adopted in the adult developmental
disability service system in the United States and interna-
tionally to align resources and funding allocations, enable
effective supports planning, and structure and evaluate sup-
ports provision. For youth with disabilities aged 16 and
above, the SIS-A can be part of age-appropriate transition
assessment to identify needs related to the demands of post-
secondary environments, facilitating the development of
annual goals related to transition.

Given the growing recognition of the importance of
assessing support needs across the life span, a second initia-
tive was undertaken to develop a version of the scale
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appropriate for children and youth that could be used for
support needs assessment and planning in an educational
context, called the Supports Intensity Scale—Children's
Version (SIS-C; Thompson, Wehmeyer, Hughes, Shogren,
Little, et al., in press). The purpose of the SIS-C was to
address the lack of standardized and validated measures of
support needs for children and youth, providing for the
extension of effective support needs assessment and plan-
ning, while considering the unique environment demands
of childhood that include the demands of learning and par-
ticipating in educational environments (Thompson et al.,
2014). Thus, the SIS-C would be useful for transition
assessment and supports planning in younger children.

The SIS-C was developed using the same measurement
framework as the SIS-A, with modifications to address the
unique environmental demands of childhood. The SIS-A
(described further in the “Method” section) uses a standard-
ized interview protocol with respondents who know the tar-
get individual with an intellectual disability to generate
scores on 57 items linked to seven life-activity domains
(Home Living, Community Living, Lifelong Learning,
Employment, Health and Safety, Social, and Protection and
Advocacy). To develop items for the SIS-C, the task force
started with each item on the SIS-A and examined it for
content validity for children and youth (see Thompson,
Wehmeyer, Hughes, Shogren, Seo, et al., in press). Items
that had relevance were retained; those that did not were
eliminated. Next, to identify additional support needs rele-
vant for children and youth, a review of the literature was
conducted and a candidate pool of items generated. This set
of items was then rated for relevance by 51 experts in edu-
cation and transition for children and youth with intellectual
disability. The final 61 items were then grouped into spe-
cific life-activity areas: Home Life, Community and
Neighborhood Living, School Participation, School
Learning, Health and Safety, Social, and Advocacy. Many
SIS-A and SIS-C items are exactly the same; however, there
are differences, in activity domains and items, to accurately
reflect differences in the environmental demands associated
with the two age groups (i.e., childhood/adolescence vs.
adulthood). Specifically, there are five activity domains that
are hypothesized to be parallel constructs across the SIS-A
(Home Living, Community Living, Health and Safety,
Social, and Protection and Advocacy) and the SIS-C (Home
Life, Community and Neighborhood, Health and Safety,
Social, and Advocacy). Two additional domains on each
scale (SIS-C: School Participation and School Learning;
SIS-A: Lifelong Learning and Employment) are assumed to
be distinct. At the item level, however, even within the par-
allel constructs, some modifications were made on the
SIS-C items to better reflect the environmental demands of
children and youth within those activity domains (e.g., In
the Home Living domain, “Housekeeping and cleaning” on
the SIS-A was changed to “Completing household chores”
on the SIS-C).

To validate and develop norms for the SIS-C, a sample
0f 4,015 children and youth with intellectual disability from
across the United States was identified. Initial analysis of
the SIS-C standardization sample suggests it is a valid and
reliable tool for measuring support needs in children
(Thompson et al., 2014) and norming tables will be pub-
lished in 2015 (Thompson, Wehmeyer, Hughes, Shogren,
Seo, et al., in press). However, work is needed to explore
the relation between the SIS-A and the SIS-C, particularly
in youth and young adults who are in the age ranges where
they will transition from assessment with the SIS-C to the
SIS-A as they are engaging in transition planning for adult-
hood. Specifically a first step is to explore the extent to
which “parallel” constructs show comparability in their
measurement properties to establish the degree to which
scores from the two assessments can be used longitudinally,
which allows for youth to seamlessly move between assess-
ments to continuously inform support planning. Establishing
construct comparability (i.e., measurement invariance) is a
critical step to confirm that the same sets of indicators that
represent respective constructs do not differ in subgroups of
the population (Brown, 2015).

The purpose of this article, which is part of a series of
studies examining the comparability of the SIS-C and SIS-
A, was to examine “parallel” constructs on the SIS-C and
SIS-A to provide information on the degree to which the
SIS-C and SIS-A assessments are measuring the same con-
structs and to inform how scores from either assessment can
be as part of age-appropriate transition assessment and sup-
ports planning for transition-aged youth, particularly those
aged 15 to 21. Specifically, this article addressed three
research questions:

Research Question 1: To what degree do items align in
parallel activity domains across the SIS-A and SIS-C,
and can a common measurement structure be
established?

Research Question 2: Can partial measurement invari-
ance be established across parallel activity domains on
the SIS-A and SIS-C?

Research Question 3: Are there latent mean-level dif-
ferences across parallel activity domains on the SIS-A
and SIS-C, after controlling for personal capacity
(defined by intellectual functioning and adaptive behav-
ior levels)?

Method

Participants

This study had three categories of participants: student par-
ticipants, interviewers, and respondents. The SIS-C is com-
pleted by a qualified interviewer with at least two respondents
who know the targeted student participant. Interviewers need
to have completed at least a bachelor-level degree in a field
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such as education, social work, or psychology, and need to
have been trained in the administration of the scale. A total
of 25 interviewers participated in collecting information
from respondents for the 142 student participants (subse-
quently described); the majority of interviewers were
females (n = 20, 80%) and most held master’s degrees (n =
20, 80%). In addition, in total, 284 respondents participated
in the interviews. The majority of respondents were teach-
ers (n =230, 81%) or paraprofessionals (n = 34, 12%). The
average length of time the respondents had known the par-
ticipants was 2.89 years (SD = 1.79 years).

The student participants for this study were 142 adoles-
cents with intellectual disability or related developmental
disabilities. These students were part of the SIS-C norma-
tive sample (see Thompson et al., 2014), and the mean age
of students at the time of interview was 18 years (range =
15-21 years, SD = 1.5 years). Because the SIS-A is normed
from ages 16 to 64 and the SIS-C is normed from ages 5 to
16, 16-year-olds can be assessed using both versions of the
SIS: the SIS-C to determine support needs at the time of
assessment (e.g., pertaining to the domains within the SIS-C
such as school participation and learning) and the SIS-A for
use in planning for support needs into young adulthood in
transition-related areas such as Employment and
Community Living. Furthermore, school age populations
(e.g., 16- to 18-year-olds) may be more likely to continue to
benefit from information (even if normative scores are not
available) on domains related to school participation and
learning that are only assessed on the SIS-C. To examine
the shared measurement properties and score comparability
across two versions of the SIS in this population (i.e., stu-
dents who are still receiving school-based services and who
will transition from the SIS-C to the SIS-A), we targeted
students aged 15 to 21 who were still receiving school-
based services and whose respondents were willing to be
interviewed for both versions of the SIS. These students
were recruited from rural, urban, and suburban school dis-
tricts across three states (Illinois, New York, and Tennessee).
Table 1 provides more demographic information.

Measures

The SIS-A. The SIS-A measures the pattern and intensity of
supports needed by people with intellectual disability, aged
16 to 64 years. The SIS-A consists of three sections: Excep-
tional Medical and Behavioral Support Needs, Support
Needs Index Scale, and Supplemental Protection and Advo-
cacy Scale. The first section, Exceptional Medical and
Behavioral Support Needs, includes common medical con-
ditions and problem behaviors that are essential when con-
sidering individuals’ comprehensive support needs, but are
not included in calculating standardized scores. The second
section, Support Needs Index Scale, evaluates support
needs across six life activities: Home Living, Community

3
Table I. Demographic Characteristics of Study Participants
Being Rated.
Variable n %
Gender
Female 62 437
Male 79 55.6
Missing | 0.7
Age
I15to 16 34 239
17 to 18 72 50.7
19 to 20 27 19.0
21 8 5.6
Missing | 0.7
Ethnicity
Black 65 45.8
White 55 38.7
Hispanic 13 9.2
Other (Asian/Pacific Islander, multiple 8 5.6
ethnic backgrounds)
Missing I 0.7
Additional diagnoses/classifications®
Autism spectrum disorder 23 16.2
Speech disorder 14 9.9
Physical disability (mobility limitations) 8 5.6
Language disorder 7 4.9
Attention deficit hyperactivity disorder 5 3.5
Physical disability (arm & hand limitations) 5 35
Chronic health condition 4 2.8
Developmental delay 4 2.8
Brain/neurological damage 3 2.1
Learning disability 3 2.1
Low vision/blindness 3 2.1
Deafness/hearing impairment 2 |.4
Psychiatric disability | 0.7
Other 8 5.6

*The percentages of additional diagnoses/classifications do not add up to
100% because percentages are calculated within each disability category.
For example, about 16% of the total sample have an additional autism
spectrum disorder, whereas the rest of 84% do not have an additional
autism spectrum disorder.

Living, Lifelong Learning, Employment, Health and Safety,
and Social. Scores from these six domains are used to cal-
culate a SIS Support Needs Index, the composite standard
score, to present an overall standardized index of the inten-
sity of support needs. The third section, Supplemental Pro-
tection and Advocacy Scale, is not included in the SIS
Support Needs Index, although it was originally intended to
be included and is structured in the same way as the six
activity domains in Section 2 (Thompson et al., in press-b).
In the initial standardization sample (Clay-Adkins, 2004),
there were concerns with the reliability of the Protection
and Advocacy Scale, which lead to its removal from the
standardized portion of the scale. A recent study, however,
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provided data suggesting these concerns were a function of
the sample, and a lack of trained interviewers in the stan-
dardization sample, not psychometric issues (Shogren et al.,
2014). Items included in the Support Needs Index Scale and
Supplemental Protection and Advocacy Scale are rated on
three dimensions: frequency, daily support time, and type
of support.

The SIS-C. The SIS-C is designed to measure the intensity
of support needs for children with intellectual disability,
aged 5 to 16 years. The SIS-C has many aspects in common
with the SIS-A, including the administration procedure, rat-
ing system, and five activity domains. Adjustments were
completed to make the instrument items more appropriate
for children and youth. First, even in parallel domains,
modifications were made to the wording of items to ensure
the applicability to the environmental demands of child-
hood and adolescence (e.g., in the Community Living
domain, “Shopping and purchasing goods and services” on
the SIS-A was modified to “Shopping” on the SIS-C). Sec-
ond, two activity domains (Lifelong Learning and Employ-
ment) were replaced with related, but more age-appropriate
distinct activity domains (School Participation and School
Learning). Third, the Advocacy domain was included in the
standardized portion of the SIS-C. And, fourth, modifica-
tions were made to the rating scale for frequency on the
SIS-C. This dimension of support need is rated on the SIS-C
on a 0 to 4 scale, with the following anchors: 0 = negligible,
1 = infrequently, 2 = frequently, 3 = very frequently, 4 =
always. On the SIS-A a 5-point scale is also used, but the
anchors differ (0 = none or less than monthly; 1 = at least
once a month, but not once a week; 2 = at least once a week,
but not once a day; 3 = at least once a day, but not once an
hour; 4 = hourly or more frequently) leading to a subset of
items on the SIS-A only having a 3- or 4-point rating scale,
as daily or hourly or more support on some items (e.g., par-
ticipating in recreation/leisure activities with others) is non-
sensical. This issue was removed with the adapted rating
scale on the SIS-C; however, this change leads to differ-
ences in the range of possible scores across items within the
SIS-A, and across the SIS-A and SIS-C.

Procedures

The data were collected as part of a larger project that devel-
oped the norms and examined the reliability and validity of
the SIS-C scores with 4,015 children aged 5 to 16 years
(Thompsonet al., 2014). Specifically, participants in the
present study were asked to complete both SIS-A and SIS-C
to allow calibrating the scales in the 15- to 21-year-old
range. We chose this age range for two reasons: First, the
target youth were still in school suggesting the potential con-
tinued relevance of the SIS-C, and second, youth in this age
range would transition from using the SIS-C to the SIS-A,

particularly as they exited school and when/if standard
scores were needed. Because we were targeting youth still
in school, we worked with school districts to identify inter-
viewers to be trained in administration and scoring of both
versions of the SIS. The face-to-face teacher training
occurred in school districts in close proximity to research
team sites. The content of training was based on best prac-
tices described in the SIS-A and SIS-C users’ manuals
(Thompson et al.,, in press-b; Thompson, Wehmeyer,
Hughes, Shogren, Seo, et al., in press) and at the AAIDD
website (http://aaidd.org/sis/training#.VLkoAP50ypo).
Specifically, in Illinois, teachers were separately trained on
the SIS-A and SIS-C (one at a time) and conducted inter-
views for each scale within a 2-month period; the SIS-C
was initially completed and SIS-A was followed. In New
York and Tennessee, however, teachers were trained to use
both versions of the SIS at the same time. Teachers con-
ducted interviews for each scale at the same time or sepa-
rate times within no more than a 2-month span as in Illinois.
For the standardization of both tools, data were collected on
interinterviewer reliability, and as described in both the
SIS-A and SIS-C users’ manuals (Thompson et al., in press-
b; Thompson, Wehmeyer, Hughes, Shogren, Seo, et al., in
press) after training was provided, interviewers demon-
strated high reliability in their administration and scoring of
the tool. For the standardization sample for the SIS-C (from
which data from the present analyses were used), reliability
coefficients ranged from 0.84 to 1.05, demonstrating good
interinterviewer reliability scores.

Analytic Procedures

Pre-analysis steps. We rescaled each rating made on the
SIS-A and the SIS-C using proportion of maximum scoring
(POMS) because of the aforementioned differences in the
rating scales (Little, 2013). Rescaled variables, then, were
averaged across three dimensions (i.e., frequency, daily
support time, and type of support) of each item to maintain
the same scales of metrics for each item and domain mea-
sured. The differences in scoring keys of frequency between
SIS-A and SIS-C, as previously described, lead to different
metrics when summed scores of three domains of each item
were included in the structural equation modeling (SEM)
models. Thus, we used averaged scores, instead of summed
scores, to accurately describe mean-level metric of POMS
scoring. Mplus (Muthén & Muthén, 2012), using maxi-
mum-likelihood estimation, was used for analyses.

Research Question |: Examining item alignment and measure-
ment structure. The first step in analyzing the comparability
of parallel constructs across the SIS-A and the SIS-C (i.e.,
Home Living, Community, Social, Health and Safety, and
Advocacy) was to conduct item-by-item comparisons to
identify similarities and differences across the two versions.
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We examined each item to determine which items are paral-
lel or distinct to specify the measurement models for the
five parallel activity domains (see Table 2). The lead author
and a doctoral student with expertise in support needs
assessment independently reviewed each item on the SIS-A
and SIS-C and identified items that are potentially aligned.
After arranging counterpart items separately, the lead author
and doctoral student compared their findings. Then they
developed an initial framework that included several alter-
native sets of item grouping that could be tested empirically
to determine the best measurement framework because
some items were not clearly aligned.

To empirically determine the best alignment of items
across the SIS-A and SIS-C, measurement invariance test-
ing procedures (Little, 2013) were applied to each potential
grouping of items to determine which conceptual grouping
had the strongest measurement properties. First, models
were tested to determine if strong invariance can be estab-
lished; strong invariance indicates that the items assumed to
be parallel on the SIS-A and SIS-C are, in fact, factorially
invariant. Measurement invariance testing includes three
sequential tests: configural invariance, weak invariance,
and strong invariance (Little, 2013). Configural invariance
was examined by specifying the same pattern of fixed and
freed parameters for each construct. Multiple goodness-of-
fit statistics were used to evaluate the configural model fit,
including an absolute fit index of root mean square error of
approximation (RMSEA) less than .08 and comparative fit
index (CFI) and Tucker—Lewis index (TLI) of .90 or greater
for acceptable fit (Little, 2013).

Weak invariance testing was performed by constraining
corresponding factor loadings for each construct equal across
each SIS; strong invariance was tested by equating the cor-
responding intercepts across the two versions of the SIS. If
the change in CFI is less than or equal to .01 between two
nested models, the invariance is considered as tenable
(Cheung & Rensvold, 2002). Models of aligned items that
met strong measurement invariance were then examined to
determine which had the best model fit. The best fitting
model with the strongest conceptual alignment was then cho-
sen for further analysis. This model is presented in Table 2.

Once the best set of counterpart items were identified
based on conceptual and empirical comparisons, parcels
were created for those items using the item-to-construct
balancing technique. The advantages of parceling include
improved psychometric characteristics, model estimation,
and fit characteristics (Little, Rhemtulla, Gibson, &
Schoemann, 2013). Parcels were created only for items that
were parallel across the SIS-A and SIS-C. Items that did not
have a counterpart (see Table 2) were allowed to freely load
(e.g., were not further tested for measurement invariance
across the SIS-A and SIS-C). Because the number of items
in parallel constructs was not always the same across the
SIS-A and SIS-C, residual-centered phantom indicators

were created to match the number of indicators so that the
partial factorial invariance models can be tested. When test-
ing models with phantom indicators, factors’ factor load-
ings and intercepts of residual-centered phantom indicators
are fixed at zero and not equated. In addition, modeling
residual-centered phantom indicators requires corrections
to the null and target models’ degrees of freedom (df) and fit
indices. The procedures recommended by Geldhof,
Pornprasertmanit, Schoemann, and Little (2013) were
followed.

Research Question 2: Testing partial measurement invariance
across parallel activity domains. After determining the parcel-
ing scheme and specifying phantom indicators to account
for the diverse number of items within parallel activity
domains, a new measurement model was specified to
describe the relation between the manifest variables and the
parallel latent activity domain constructs. Measurement
invariance (configural, weak, and strong) was again tested,
this time to determine if partial measurement invariance
could be established across parallel activity domains on the
SIS-A and SIS-C. Partial factorial invariance models were
run because the target models included the distinct indica-
tors that could not be aligned (and necessary phantom indi-
cators) across the two versions of the SIS, which cannot be
constrained to be equal. The steps to determine the partial
measurement invariance were the same procedures of mea-
surement invariance (i.e., configural, weak, strong
invariance).

Research Question 3:Testing latent parameters. After the par-
tial measurement invariance was established, the equality
of factor variances/covariances and the equality of latent
means were tested using nested chi-square tests to examine
similarities and differences in the latent variances/covari-
ances and means of the SIS-A and SIS-C activity domains.
Given other research that has suggested the impact of intel-
lectual functioning and adaptive behavior on support needs
as measured by the SIS-A and SIS-C (Seo et al., 2015), we
created a latent personal-capacity construct defined by
intellectual functioning and adaptive behavior levels and
included it as a covariate in the models to control for its
effects when testing mean-level differences.

Results

Research Question I: ltem Alignment and
Measurement Structure

Table 2 provides a descriptive overview of the final alignment
of items across the SIS-A and SIS-C across parallel activity
domains. Highlighted items were identified as aligned con-
ceptually and empirically, and items that are not highlighted
were freed across the SIS-A and SIS-C constructs, as they did
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Table 2. Item-Level Comparisons Between the SIS-A and the SIS-C.

SIS-A SIs-C
Parcels Indicators Indicators
Part A: Home Living activities Part A: Home Life activities
AP| 4. Dressing 4. Dressing
|. Operating home appliances/electronics 9. Operating electronic devices
AP2 2. Bathing and taking care of personal hygiene and grooming 3. Washing and keeping self-clean
needs
8. Housekeeping and cleaning |. Completing household chores
AP3 3. Using the toilet 5. Using the toilet
6. Eating food 2. Eating
7. Taking care of clothes 6. Sleeping and/or napping
5. Preparing food 7. Keeping track of personal belongs at home
Phantom indicator 8. Keeping self-occupied during unstructured time at home
Part B: Community Living activities Part B: Community and Neighborhood activities
BPI 3. Participating in preferred community activities 5. Participating in community service and religious activities
BP2 5. Using public services in the community 4. Using public services in one’s community or neighborhood
|. Getting from place to place throughout the community I. Moving around the neighborhood and community
BP3 2. Participating in recreation/leisure activities in the community 2. Participating in leisure activities (physical)
6. Shopping and purchasing goods and services 3. Participating in leisure activities (non-physical)
6. Shopping
4. Accessing public buildings and settings 8. Attending special events in the community or neighborhood
8. Going to visit friends and family 7. Complying with basic community standards, rules, and/or laws
7. Interacting with community members Phantom indicator
Part E: Health and Safety activities Part E: Health and Safety activities
EPI 3. Avoiding health and safety hazards 8. Avoiding health and safety hazards
7. Maintaining physical health and fitness 2. Maintaining physical fitness
EP2 8. Maintaining emotional well-being 3. Maintaining emotional well-being
6. Maintaining a nutritious diet 4. Maintaining health and wellness
5. Learning how to access emergency services 5. Implementing routine first aid when experiencing minor injuries
|. Taking medications 7. Protecting self from physical, verbal, and/or sexual abuse
4. Obtaining healthcare services 6. Responding in emergency situations
2. Ambulating and moving about I. Communicating health-related issues and medical problems
Part F: Social activities Part F: Social activities
FPI 4. Making and keeping friends 6. Making and keeping friends
5. Engaging in loving and intimate relationships |. Maintaining positive relationships with others
FP2 7. Communicating with others about personal needs 7. Communicating with others in social situations
|. Using appropriate social skills 8. Respecting others personal space/property
6. Socializing within the household 2. Respecting the rights of others
3. Socializing outside the household
2. Participating in recreation/leisure activities with others 3. Maintaining conversation
8. Engaging in volunteer work 5. Coping with changes in routines and transitions
Phantom indicator 4. Responding to and providing constructive criticism
9. Protecting self from exploitation and bullying
Part G: Protection and Advocacy activities PART G: Advocacy activities
GPI 2. Making choices and decisions 4. Making choices and decisions
GP2 8. Advocating for others 5. Advocating for and assisting others

I. Advocating for self

5. Belonging to and participating in self-advocacy/support
organizations

6. Learning and using self-advocacy skills

8. Participating in educational decision making

(continued)
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Table 2. (continued)

SIS-A

SIS-C

Parcels Indicators

Indicators

7. Managing money and personal finances
3. Protecting self from exploitation

4. Exercising legal/civic responsibilities
6. Obtaining legal services

|. Expressing preferences

7. Communicating personal wants and needs

2. Setting personal goals

3. Taking action and attaining goals

9. Learning and using problem solving and self-regulation strategies
in the home and community

Source. Adapted with permission from Thompson, Wehmeyer, Hughes, Shogren, Seo, et al. (in press). Copyright © 2015 by the American Association on Intellectual and

Developmental Disabilities.

Note. Highlighted indicators are the same between two versions of the SIS. The names of created parcels using highlighted indicators (e.g., API) are presented in the first

column. SIS = Supports Intensity Scale.

not have counterpart items. When there were differing num-
bers of items in an activity domain, phantom indicators
were used. Table 3 (highlighted results) provides the out-
comes of measurement invariance testing for the measure-
ment model described in Table 2. Both weak and strong
invariance (i.e., ACFI <.01; Cheung & Rensvold, 2002)
were supported, indicating that the common counterpart
items’ factor loadings and intercepts for each construct
could be equated across two versions of SIS. As previously
mentioned, after identifying the best item-level alignment,
parcels were created using the item-to-construct balancing
approach. Table 2 identifies the items that were combined to
create parcels (column 1).

Research Question 2: Partial Measurement
Invariance Across Parallel Activity Domains

After establishing the best structure for the measurement
model, the structure was tested for partial factorial invari-
ance. As shown in Table 3 (results without highlights),
strong invariance was established after allowing for a cor-
relation between two unique indicators of the Protection
and Advocacy Activities on the SIS-A (i.e., Belonging to
and participating in self-advocacy/support organizations
with Exercising legal/civic responsibilities). Modeling
residual-centered phantom indicators, as previously
explained, necessitates corrections to the null and target
models’ fit indices (right-side columns in Table 3). The par-
tial configural model was acceptable based on the following
fit indices: x2(1,017) = 2,538.823, df-corrected RMSEA =
.104, df-corrected CFI = .905, and df-corrected TLI = .895.
These model fit values are at the border of acceptable model
fit (Little, 2013), but close inspection of the potential model
modifications did not reveal any additional parameters that
were substantively meaningful or would appreciably change
model fit. Therefore, we used this model as our baseline for
comparison. Based on Cheung and Rensvold (2002)’s crite-
rion to determine the tenability of invariance, both weak

(Adf-corrected CFI =.001) and strong (Adf-corrected CFI =
.003) invariances were established.

Furthermore, adding in a covariate (i.e., personal-capac-
ity construct defined by intellectual functioning and adap-
tive levels) had no impact on model fit. Two distinct SEM
models were tested when examining the impact of the per-
sonal-capacity construct on support needs, because homo-
geneity of variances/covariances was not established (see
Table 3) across the two versions of the SIS. The lack of
homogeneity indicates that the parallel constructs have dif-
ferent variances as well as different patterns of interrela-
tionships across activity domains.

Research Question 3: Latent Parameters

The final step was to compare the latent means of parallel
domains across the SIS-A and SIS-C. We found significant
overall differences in the latent means, Ay*(5) = 51.389, p <
.001, across activity domains on the SIS-A and SIS-C.
Follow-up testing (see Table 4) suggested that the differ-
ences were concentrated in the Community Living, Health
and Safety, and Social activity domains. As seen in Table 4
(far-right columns), the data indicated that the sample of
youth aged 15 to 21 years reported lower support needs in
domains of Community Living and Social Activities on the
SIS-C versus the SIS-A, but the opposite pattern was
revealed in the Health and Safety domain. Based on Cohen’s
(1988) criteria to determine degrees of effect sizes (i.e., .20
as small, .50 as medium, .80 as large), Community Living
and Social Activities had very small effect sizes (d =.03 and
d = .13, respectively). The effect size for Health and Safety
Activities was .3 indicating a moderate difference between
the SIS-A and SIS-C.

Discussion

The purpose of this study was to systematically compare
both versions of the SIS at both item and construct level to
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Table 3. Fit Indices for the Nested Sequence for Two Different Sets of Measurement Invariance Tests.

Uncorrected Corrected
Constraint
Model Chi-square  df p RMSEA CFl TL Ay? d  Adf p RMSEA CFl TLI tenable
Null model 9,385.747 462 00 — —- - — —_ - - — — — —
Configural invariance 1,241.719 398 .00 .122 905 890 — —- — — — — — —
Weak invariance 1,260.046 415 .00 .120 .905 .895 — —_ = — — — — Yes
Strong invariance 1,370.799 432 .00 .l124 895 887 — —_ - = — — — Yes
Null model 17,262.574 1,122 .00 — — - —  LI07 — — — — — —
Configural 2,696.124 1,018 .00 .108 .896 .885 — 1,003 — — .109  .895 .884 —
Partial configural 2,538.823 [,017 .00 .103 .906 .89 — 1,02 — — .104 905 .895 Yes
Weak 2,557.922 1,024 .00 .103 905 .8% — 1,000 — — .104 904 .895 Yes
Strong 2,622.480 1,031 .00 .104 .901 .893 —  10l6 — — 106 901 892  Yes
Strong with covariate 2,862.481 1,155 .00 .102 .897 .887 — L1400 — — .104 893 .8% Yes
Homogeneity of Var/Cov  2,667.262 1,046 .00 — — — 44782 1,031 I5 <.00I — — — No
Latent mean 2,674517 1,036 .00 — — — 52037 1,021 5 <.00I — — — No
Latent mean with 2913870 1,160 .00 — — — 51.389 I,145 5 <.001 — — — No

covariate

Source. Adapted with permission from Thompson, Wehmeyer, Hughes, Shogren, Seo, et al. (in press). Copyright © 2015 by the American Association

on Intellectual and Developmental Disabilities.

Note. Highlighted models indicate fit indices for the nested sequence of initial measurement invariance tests. The remaining models are fit indices for
the nested sequence of partial measurement invariance tests. The combined scores of IQ and adaptive behavior served as a covariate. RMSEA = root
mean square error of approximation; CFl = comparative fit index; TLI = Tucker—Lewis index.

identify similarities and differences in students aged 15 to
21 years, as this is the age range when students are likely to
transition from assessment with the SIS-C to the SIS-A.
The results of this study provide important, though certainly
preliminary, information on (a) how results from either
assessment can be used to as part of age-appropriate transi-
tion assessment to inform supports planning on parallel
constructs and (b) how transitioning from assessment with
the SIS-C to the SIS-A for youth above age 16 can provide
meaningful information-related support needs in postschool
domains.

Study Limitations and Implications for Future
Research

This study has several limitations that must be considered in
interpreting the findings. First, although the sample com-
prised of participants with intellectual disability, approxi-
mately half of the sample had an additional disability label.
Furthermore, the reporting of these categories was based on
teacher report from the student’s educational record, not
independent assessment information. Future research is
needed that examines homogeneous participants with intel-
lectual disability to compare the underlying relations
between the two versions of the SIS, as well as to explore
potential differences in such relations between heteroge-
neous and homogeneous groups.

It is also worthwhile to note that the sample was highly
diverse, with approximately 46% of the sample identifying

as African American. Multiple sources suggest that diverse
students, particularly African Americans may be overrepre-
sented in the intellectual disability category (U.S.
Department of Education & U.S. Office of Special
Education and Rehabilitation Services, 2011) and our sam-
ple may be representative of this fact. Future research is
needed to examine the use of both versions of the SIS across
diverse racial/ethnic groups specifically examining con-
struct comparability and differential item functioning.
Furthermore, strategies to conduct SIS interviews and
engage in supports planning that is culturally responsive
must be developed and evaluated.

Summary of the Findings

The findings of this study suggest meaningful patterns of
similarities and differences at the item and construct level
on the SIS-A and SIS-C. Those items that did align showed
strong measurement invariance, suggesting that the same
set of items can be used to measure support needs in these
activity domains across the SIS-A and SIS-C in youth of
this age range. Furthermore, although some of these high-
lighted items in Table 2 have exactly the same activity state-
ments (e.g., “Using the toilet” in Home Living activities for
both versions), some have slight differences to reflect a per-
son’s chronological age and changed contextual demands
but appear to carry the identical underlying information
(e.g., “Advocating for self” on the SIS-A and “Learning and
using self-advocacy skills” on the SIS-C). Even with these

Downloaded from cde.sagepub.com at University of Kansas Libraries on June 17, 2015


http://cde.sagepub.com/

Seo et al. 9
Table 4. Tests of the Latent Means and Estimated Latent Means.
Corr. Constraint SISSAM*  SIS-CM*  Effect
Model x? Corr.df p Ay* Adf p  temable (SE) (SE) size®
Strong invariance with covariate 2,862.481 1,140 .00 — — — — — — —
Mean invariance with covariate 2,913.870 1,145 .00 51.389 5 <00l No — — —
Home Living-related activities 2911.892 1,144 .00 1.978 | .106 Yes — — —
Community Living-related 2905484 1,144 00 8.386 | .002 No 240 (.16) 2.23 (.15) .03
activities
Health and Safety activities 2,877.648 1,144 .00 36.222 I <.00l No 1.83 (.13) 2.12(.15) .30
Social activities 2,894.414 1,144 .00 19.456 I <00l No 207 (.15) 176 (.14) .13
Advocacy-related activities 2912990 1,144 .00 .880 | 274 Yes — — —

Source. Adapted with permission from Thompson, Wehmeyer, Hughes, Shogren, Seo, et al. (in press). Copyright © 2015 by the American Association

on Intellectual and Developmental Disabilities.

Note. Corr. df = Corrected df. The combined scores of IQ and adaptive behavior served as a covariate. SIS = Supports Intensity Scale.

*Unstandardized values are presented. ®Effect size is latent d, where d = (o, —a))/

(”1X\V1+”2XW2) ) .
—_— q, and o, are the estimated means in
ny+n,

latent variable metric; n_ and n, are the sample size for each group; y, and Y, are the estimated latent variances of the distributions around the

latent means of a,, and o, respectively.

differences, however, the aligned items show measurement
invariance. The identified common counterpart items and
parallel constructs provide the mechanism to conduct longi-
tudinal studies or compare support needs in different age
groups.

There were differences in the number of aligned items
within parallel activity domains. The Home Living (six
items) and Community Living (five items) have the most
items in common, suggesting more similarities in the key
indicators of support needs in these activity domains in chil-
dren and adults. Advocacy activities had the fewest number
of overlapping items (three) across versions, suggesting this
domain has more developmental differences. The SIS-C,
for example, primarily focused on items related to support-
ing children to express their own preferences and engage in
goal-governed actions and self-regulated strategies, whereas
the SIS-A represented more advanced advocacy activities,
such as exercising legal/civic responsibilities. These differ-
ences suggest the importance of transitioning from the
SIS-C to the SIS-A with students in this age range to begin
to assess the support needs that youth may have as they
transition to the environmental demands of adulthood from
childhood.

At the latent level, when examining the latent means of
parallel constructs, only the subset of aligned items was
included in the analyses as these are the items that were
determined to be comparable across versions of the SIS.
Three of the five latent activity domains demonstrated dif-
ferences across versions of the SIS: Community Living,
Health and Safety, and Social. These differences remained
present even after accounting for a personal-capacity
covariate defined by intelligence and adaptive behavior
scores. Interestingly, youth aged 15 to 21 years tended to
score higher in support needs in the Community Living and

Social domains on the SIS-A, but lower in the Health and
Safety domain. These findings may reflect the different
environments experienced by youth and youth adults. For
example, for youth still in school settings, there may be less
need for support in social activities as there are natural
opportunities for social activities at school versus fewer
natural social opportunities in adulthood. However, more
investigation is needed to explore these findings, particu-
larly for Health and Safety, given research suggesting the
barriers to health in adulthood for adults with disabilities.
Further research is also needed to examine the relation
between total scores across the two versions of the SIS that
include parallel constructs, distinct constructs, and their
respective indicators.

Implications for Practice

The purpose of implementing the SIS is to understand the
supports needed by people with intellectual disability to
fully participate in the same activities that their peers with-
out disabilities access and value. Information on support
needs can be used to inform planning teams, including edu-
cational planning teams, to build systems of supports and
then monitor and evaluate the effectiveness of the supports
provided. Schalock and Verdugo (2012) provided more
information on how the SIS-A can be used in support provi-
sion, and Walker, DeSpain, Thompson, and Hughes (2014)
provided information on the application of the SIS-C in
school settings. Findings of this study, in particular, can
assist practitioners in conducting age-appropriate transition
assessment and developing, implementing, and evaluating
transition plans for adolescents with disabilities. The
Individuals With Disabilities Education Improvement Act
of 2004 requires any student with disability who is leaving
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the school system to receive a summary of his or her aca-
demic achievement and functional performance, which
includes recommendations to support the student to achieve
desired postsecondary goals. Dukes and Shaw (2007) noted
that the summary of performance (SOP) should report both
formal and informal data to assist students’ successful tran-
sition, emphasizing practitioners’ discretion in making rec-
ommendations. In this light, both SIS-A and SIS-C are
logical and beneficial assessments to use for students” SOPs
because school professionals involved in transition services
can provide data-based recommendations on the supports
that will be needed in postsecondary environments. For
both transition planning and SOPs, practitioners can use the
profile of support needs that each SIS generates (a visual
plot that provides a graph or pattern of a person’s support
needs) to understand each student’s relative strengths and
needs. While in school, a SIS-C plot may be most useful;
for the SOP, a SIS-A plot may be most useful. Teachers can,
therefore, promote seamless support planning by focusing
on support-need activities that are common in SIS-C and
SIS-A (highlighted items in Table 2) and paying extra atten-
tion to transition-related activities that are distinct in SIS-A.
Finally, as an extension of SOPs, service providers in a
range of postsecondary settings can also determine practical
supports that a person needs to fully participate in major life
activities. The shared understanding of assessment informa-
tion between education and community agencies (or post-
secondary education) is critical to improve transition and
career development for students with disabilities (Neubert
& Leconte, 2013), and the SIS is a desirable tool to facilitate
the transition practices.

It is also worthwhile to note that SIS-A information has
been used extensively in developing individualized support
plans (ISPs) after the evaluation of support needs to gener-
ate and/or coordinate individualized support processes
(Buntinx & Schalock, 2010; Thompson et al., 2009). Such
strategies in the adult service system could be generalized
to the identification of support plans in the school context
during transition planning as support plans are designed to
determine and use resources and strategies to improve
human performance, whereas achievement plans such as
IEPs or individualized rehabilitation plans target on accom-
plishing measurable education goals (Schalock & Verdugo,
2012). Considering these two distinct purposes of plans, it
is necessary to incorporate the component of ISP into IEPs
(or individualized written rehabilitation plans for older pop-
ulations) so that stakeholders can evaluate a person’s skill
mastery and support strategies at the same time to improve
transition-related outcomes (Schalock et al., 2010). To
make this happen, however, future studies need to examine
how the stakeholders (e.g., teachers, administrators, par-
ents, policymakers) understand the support planning pro-
cess or use the individual support strategies aligned with a
student’s identified support needs. In addition, roles and

responsibilities of education professionals should be clearly
addressed to plan, deliver, and evaluate support strategies.

Conclusion

Assessing younger students’ support needs using the SIS-C
and then substituting assessment using the SIS-A during
students’ transition period is critical in designing, imple-
menting, and evaluating educational and support plans as
students face changing environments and challenges. The
data in this study suggest comparability in the parallel con-
structs across the SIS-C and SIS-A, indicating that this
information can be considered longitudinally, but that the
addition of the domains of Lifelong Learning and
Employment on the SIS-A can provide meaningful infor-
mation during the transition period. In the same vein, this
study supports the use of both versions of the SIS to inte-
grate support needs in transition assessment and support
planning across an individual’s life span, and suggests that
transition-aged youth can seamlessly move between assess-
ments to continuously inform supports planning. Future
study is needed to promote stakeholders’ understandings on
support needs assessments and support planning to facili-
tate smooth transitions of youth and young adults with intel-
lectual and developmental disabilities, including ways such
as the SOP to effectively communicate and translate this
information between school-based and postsecondary sup-
ports and services.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

Funding for this research was provided Grant PR Award No.
R324A120407 from the U.S. Department of Education, Institute
of Education Sciences, National Center for Special Education
Research.

References

Brown, T. A. (2015). Confirmatory factor analysis for applied
research (2nd ed.). New York, NY: Guilford Press.

Buntinx, W. H., & Schalock, R. L. (2010). Models of disability,
quality of life, and individualized supports: Implications for
professional practice in intellectual disability. Journal of
Policy and Practice in Intellectual Disabilities, 7, 283-294.

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-
of-fit indexes for testing measurement invariance. Structural
Equation Modeling, 9, 233-255.

Clay-Adkins, S. L. (2004). Reliability and validity of the Supports
Intensity Scale (Doctoral dissertation). Available from http://
search.proquest.com/

Cohen, J. (1988). Statistical power analysis for the behavioral sci-
ences. Hillsdale, NJ: Lawrence Erlbaum.

Downloaded from cde.sagepub.com at University of Kansas Libraries on June 17, 2015


http://search.proquest.com/
http://search.proquest.com/
http://cde.sagepub.com/

Seo et al.

Dukes, L., & Shaw, S. (2007). How to complete a summary of
performance for students exiting to postsecondary education.
Assessment for Effective Intervention, 32, 143—159.

Geldhof, G., Pornprasertmanit, S., Schoemann, A., & Little, T.
(2013). Orthogonalizing through residual centering: Extended
applications and caveats. Educational and Psychological
Measurement, 73, 27-46.

Individuals With Disabilities Education Improvement Act of
2004, 20 U.S.C. 1400 et seq. (2004).

Little, T. D. (2013). Longitudinal structural equation model-
ing: Methodology in the social sciences. New York, NY:
Guildford Press.

Little, T. D., Rhemtulla, M., Gibson, K., & Schoemann, A. M.
(2013). Why the item versus parcels controversy needn’t be
one. Psychological Methods, 18, 285-300.

Muthén, L. K., & Muthén, B. O. (2012). Mplus user’s guide (7th
Ed.). Los Angeles, CA: Author.

Neubert, D., & Leconte, P. (2013). Age-appropriate transi-
tion assessment: The position of the Division on Career
Development and Transition. Career Development and
Transition for Exceptional Individuals, 36, 72—83.

Schalock, R. L., Borthwick-Duffy, S., Bradley, V., Buntinx,
W. H. E., Coulter, D. L., Craig, E. M., . . . Yeager, M. H.
(2010). Intellectual disability: Definition, classification, and
systems of supports (11th ed.). Washington, DC: American
Association on Intellectual and Developmental Disabilities.

Schalock, R. L., & Verdugo, M. A. (2012). 4 leadership guide
fortoday’s disabilities organizations: Overcoming challenges
and making change happen. Baltimore, MD: Brookes.

Seo, H. J., Wehmeyer, M. L., Shogren, K., Hughes, C., Thompson,
J., Little, T., . . . Palmer, S. (2015). Examining underlying
relationships between the Supports Intensity Scale—Adult ver-
sion and the Supports Intensity Scale—Children’s Version.
Manuscript submitted for publication.

Shogren, K. A., Thompson, J., Wehmeyer, M., Chapman, T.,
Tassé, M., & McLaughlin, C. (2014). Reliability and valid-
ity of the supplemental protection and advocacy scale of the
Supports Intensity Scale. Inclusion, 2, 100-109.

Thompson, J. R., Bradley, V. J., Buntinx, W. H. E., Schalock, R.
L., Shogren, K. A., Snell, M. E., . .. Wehmeyer, M. L. (2009).

Conceptualizing supports and the support needs of people
with intellectual disability. Intellectual and Developmental
Disabilities, 47, 135—-146.

Thompson, J. R., Bryant, B. R., Campbell, E. M., Craig, E. M.,
Hughes, C. M., Rotholz, D. A., . . . Wehmeyer, M. (2004).
Supports Intensity Scale (SIS). Washington, DC: American
Association on Mental Retardation.

Thompson, J. R., Bryant, B. R., Schalock, R. L., Shogren, K. A.,
Tassé, M. J., Wehmeyer, M. L., . . . Rotholz, D. A. (in press-
a). Supports Intensity Scale—Adult Version. Washington, DC:
American Association on Intellectual and Developmental

Disabilities.
Thompson, J. R., Bryant, B. R., Schalock, R. L., Shogren, K. A.,
Tasse, M. J., Wehmeyer, M. L., . . . Silverman, W. P. (in

press-b). Supports Intensity Scale—Adult (SIS-A): Users man-
ual. Washington, DC: American Association on Intellectual
and Developmental Disabilities.

Thompson, J. R., Wehmeyer, M. L., Hughes, C., Shogren, K. A.,
Little, T. D., Copeland, S. R., . . . Tassé¢, M. J. (in press).
Supports Intensity Scale—Children’s Version. Washington,
DC: American Association on Intellectual and Developmental
Disabilities.

Thompson, J. R., Wehmeyer, M. L., Hughes, C., Shogren, K.
A., Palmer, S., & Seo, H. J. (2014). The Supports Intensity
Scale—Children’s Version: Preliminary reliability and valid-
ity. Inclusion, 2, 140—149.

Thompson, J. R., Wehmeyer, M. L., Hughes, C., Shogren,
K. A., Seo, H., Little, T. D., . . . Schalock, R. (in press).
Supports Intensity Scale—Children’s Version users manual.
Washington, DC: American Association on Intellectual and
Developmental Disabilities.

U.S. Department of Education & U.S. Office of Special Education
and Rehabilitation Services. (2011). 31st annual report
to Congress on the implementation of the Individuals With
Disabilities Education Act, 2009 (Vol. 1). Washington, DC:
U.S. Department of Education.

Walker, V. L., DeSpain, S. N., Thompson, J. R., & Hughes, C.
(2014). Assessment and planning in K-12 schools: A social-
ecological approach. Inclusion, 2, 125-139.

Downloaded from cde.sagepub.com at University of Kansas Libraries on June 17, 2015


http://cde.sagepub.com/

